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1.0 Introduction 

On November 4 through November 6, 2015 the Missouri Department of Natural Resources 
(DNR) and Missouri Department of Health and Senior Services (DHSS) performed radiological 
surveys and sampling at locations in the vicinity of West Lake Landfill (site). The 
Environmental Protection Agency (EPA) also assisted in this event by providing additional 
equipment and staff. Sampling activities were conducted in publically accessible and private 
property areas near the perimeter of the site, as well as near residential areas, to determine if 
there is evidence of potential current exposures to the public. Where practical, the DNR 
performed gamma surveys to support selection of soil and sediment sampling at nine locations. 
Additionally, surface water sampling was performed at one location and settled dust swipe 
samples were collected at six locations. All dust swipe samples were analyzed using a bench top 
meter at the DNR’s Florissant Field Office. Two of these samples along with all soil, sediment, 
and water samples were sent to the Eberline Services laboratory for further analysis. An interim 
summary report of this sampling effort was produced on January 25, 2016 and detailed the field 
screening and instrumentation information. 


This final report updates the previous interim information and identifies the selected sampling 
locations, details the radiological survey and testing methods, presents all field and laboratory 
results, and includes recommendations based on all results. In a joint effort, the Missouri 
Department of Health and Senior Services performed radiological air sampling and will present 
their results separately from this report. All results are being shared with EPA, which is the lead 
regulatory agency for the radiologically impacted areas of the site. Overall, laboratory results 
identified private property that has two sample locations above EPA criteria for unrestricted use, 
which will require additional investigation. This finding is consistent with conclusions identified 
in EPA’s 2008 OU-1 Record of Decision (EPA 2008.) 


2.0 Site Description 

The site is located on a parcel of approximately 200 acres within the city limits of Bridgeton, 
Missouri and was listed on the National Priorities List (NPL) in 1990 by EPA (Figure 1). The 
site consists of the Bridgeton Sanitary Landfill, which stopped receiving waste on December 31, 
2004, and several old inactive areas with municipal solid waste and demolition debris. The site 
is divided into two Operable Units, or OUs. OU-1 consists of radiological areas (Area 1 and Area 
2), and OU-2 consists of the other landfill areas, which are not known to be impacted by 
radionuclide contaminants. 


The site is located approximately one mile north of the Interstate-70/270 interchange. The 
Missouri River lies approximately 2 miles north and west of the landfill and Lambert 
International Airport lies approximately 2 miles to the east-southeast. St. Charles Rock Road 
defines much of the eastern boundary of the site, with Boenker Lane/Old Saint Charles Road 
marking the southern and western boundaries. 


3.0 Site Selection and Field Surveys 


Preliminary sampling locations and areas of interest were selected during a field reconnaissance 
performed on October 20, 2015 and discussed in the November 2015 Radiological Survey and 
Sampling Plan (SAP). Selection was generally based on visual examination of the overall site’s 
geographic layout with consideration given to: 


e Historic sampling efforts listed in Appendix G; 
e Prevailing wind direction at the site; 

e Water drainage patterns; 

e Evidence of erosion or sediment deposition; and 
e Proximity to residential communities 


After the preliminary reconnaissance and site selection, the sampling team returned to the 
selected locations on November 4 and utilized field equipment to screen each site in order to 
determine the need for further investigation in addition to selecting soil and sediment sampling 
locations. The previously published interim report provided a brief discussion of the sampling 
procedures and field investigation results as well as field logs and field notes of each sample 
location. This final report incorporates the results of the interim report and provides a full 
discussion of all the sampling procedures and results obtained during the investigation including 
laboratory sample analyses. Chain of Custody sheets and standard Level IV Report of lab 
analyses are available in Appendix D & E of this report. 


Sampling and surveying was performed by four DNR personnel in groups of two. Where 
practical, soil samples taken from the sampling locations identified in Figure 1 were collected 
based on notable fluctuations in the radiological surveying equipment. Specifically, each soil 
sample collected came from locations exhibiting the highest readings in any one area, and thus 
biased the sampling location based on the highest gamma readings measured in the field. 
Recorded weather data during the sampling event was either estimated based on hourly 
meteorological data provided by the DNR station located off of St. Charles Rock Road to the 
east of the site, or local data reported from a weather mobile phone application. Hourly 
meteorological data has been included in Appendix H. 


Field and office equipment were used to survey sites for Alpha, Beta, and Gamma radiation. All 
types of radiation are present at low levels in the environment due to naturally occurring 
radionuclides. Therefore, radiation detection by the team’s field equipment was expected. None 
of the results presented an immediate concern for worker safety; however, some dust swipe 
results warranted further laboratory analysis due to equipment response that deviated from what 
was typically encountered during the investigation. Equipment used for field measurements are 
summarized in Section 3.1. 


3.1 Field and Bench-top Equipment Description 
The equipment used for field measurements during this event is summarized below. Each 
item has been given a letter identifier which is referenced for the remainder of this report. 


Equipment operation checks were performed consistent with standard operating procedures 
and numerous response verification checks were made during the sampling effort. Sampling 
equipment and tools were decontaminated consistent with standard operating procedures. 
Additional information for each piece of equipment is provided in Appendix F. 


Equipment A: Ludlum model 2221 with 43-5 ZnS Scintillator detector - For this event, the 
meter was read as an instantaneous rate to search for hotspots, scan dust swipe samples 
prior to bench testing, and scan personnel at the end of daily sampling activities. 
Cumulative counts for 1 minute were taken when instantaneous readings detected any 
activity. 


Equipment B: Ludlum model 2221 with 44-10 Nal Gamma Scintillator detector - The meter 
was utilized to collect instantaneous gamma readings of larger areas (gamma surveys) 
where practical in order to identify locations with values in the higher range of each 
area. One-minute readings of each identified location were then collected in order to 
select each soil and sediment sample location. 


Equipment D: The Ludlum model 19A uR meter probe was utilized for gamma surveys 
where soil and dust swipe samples were collected. The instrument was held 
horizontally near waist height. The instrument was preset to alarm at a reading of 50 
uR/hr, which represents an approximate annual exposure rate of 0.438 REM. 


Equipment E: Ludlum model 2929 with 43-10-1 swipe counter - This bench top meter was 
used to perform alpha counts and combined beta-gamma counts of dust swipe samples. 
A Thorium 230 check source was periodically used to confirm equipment response. 


EPA Equipment Y: Ludlum model 2221 with 44-20 Nal Gamma Scintillator detector — This 
field equipment was brought by and periodically used by EPA personnel at some 
sampling locations(Photograph 1.) 


EPA Equipment Z: Ludlum model 3030 with ZnS (Ag) Scintillator detector and shielded 2- 
inch sample tray — This bench top meter and probe is owned by EPA and was used for 
simultaneous alpha and beta sample counts of selected dust swipe samples. Readings 
are in CPM for alpha and combined beta gamma. 


3.2 Radiological Field Surveys 

Radiological field surveys or “gamma” surveys were conducted where practical in order to 
obtain instantaneous data for an overall assessment of gamma radiation activity in an area. 
For all practical survey locations, the field team predominately surveyed areas exhibiting 
erosional and depositional features in order to improve the likelihood of biased soil sampling 
locations. Due to the discriminate nature of the performed surveys, the results by themselves 
do not provide sufficient data to draw any conclusions regarding the absence or the extent of 
the presence of surficial radiologically impacted material. However, the data can be used to 
indicate a need for further investigation and attempt to bias soil sampling locations. For soil 
sample locations, gamma survey readings were the first step in identifying what location to 
obtain a surface soil sample. For dust sample locations, gamma surveys were utilized to 
complement dust sample results in order to determine if additional investigation within the 
area may be warranted. 


Procedure: For all soil and dust sample locations, equipment B or D was utilized to obtain 
instantaneous gamma readings where practical at sample areas identified in Figures | 
through 6. Locations within each area identified for soil sampling that had 
comparatively higher instantaneous readings were flagged for longer scans using 
equipment B. Some areas were surveyed several times, as shown in Table 4, during 
this sampling event. Photograph 2 shows an instantaneous gamma survey being 
conducted at Spanish Village Park. 


Results: Survey values revealed the vast majority of instantaneous readings in each 
area fell in the lower range of the detected values for gamma radiation, with brief 
fluctuations to comparatively higher values. Gamma surveys around soil sample 
locations S03 and S06 were not practical due to the dense vegetation present in those 
areas. Soil sample locations S02, located on or immediately adjacent to restricted 
private property to the north, and S10, located on or immediately adjacent to restricted 
private property northwest of Area 2, had some persistent readings approximately 20% 
to 30% higher than other readings within the same area. The areas around S02 and S10 
were subsequently surveyed again during the following day with equipment B and EPA 
Equipment Y to verify previous observations. Additional procedures for obtaining soil 
samples in addition to soil sample results are discussed in Section 3.3. Gamma surveys 
conducted in areas near dust sampling locations did not reveal significant observations. 
Table 4 displays the range of instantaneous gamma readings for all surveyed locations. 


3.3 Settled Dust 

Dust swipe samples were used in conjunction with gamma surveys as an additional screening 
tool. The use of dust or “smear” sampling provides a quick, semi-quantitative result for 
removable contamination. Each swipe was bench-tested for gross alpha and gross beta- 
gamma to assist in determining if additional investigation for an area may be warranted. As 
with field gamma surveys, swipe sampling has limitations that significantly affect the 
usability of data results (EPA 2011, Frame and Abelquist.) The dust swipe results from this 
investigation cannot by themselves confirm that removable radioactivity is absent in an area, 
only that removable radioactivity is present. In addition, swipe sampling and testing methods 
have considerable inefficiencies that make it difficult to accurately identify and quantify the 
activity on a sample. EPA 600/R-11/122 (EPA 2011) provides a detailed summary of the 
state of practice and inherent limitations of swipe sampling and methods. 


Procedure: Dust swipe samples were obtained at each selected area using dry standard cloth 
swipes. A preliminary alpha scan of each swipe was performed using Equipment A prior 
to analyzing the swipe samples on Equipment E for 10-minute count duration alpha and 
beta - gamma counts. Photographs 7 and 8 show examples of dust sample collection and 
bench-top tests. Bench-top tests of dust swipe samples were performed first in order to 
obtain immediate and relatively inexpensive determination of potential presence and 
activity level of removable radioactive contamination. The results were compared to 
empty tray counts, and all samples that substantially deviated from empty tray values 
were flagged for additional analysis. As an additional quality control check, analysis 
using EPA equipment Z was performed on the flagged samples in addition to an equal 
number of samples exhibiting typical investigation results. The flagged samples were 
then sent to Eberline Laboratory for additional analyses. Laboratory results are discussed 
in Section 4.1. 


Results: Eight locations were originally chosen for dust swipe samples, including two 
locations (DO3 and DO5) that had been previously tested by DNR on May 16, 2013. Of 
the eight planned locations, swipe samples were obtained for six locations, while two 
locations, DO6 and D08 were not sampled due to site access or lack of adequate surface 
for sampling. A total of 18 swipe samples were collected from the six locations which 
are labelled first by the general location, then sequentially by letter for each separate 
object that was swiped. For example, all swipe samples collected at Spanish Village Park 
were identified as D04, and then each sample collected from separate locations at Spanish 
Village Park was labeled DO4A, DO4B, and DO4C. DNR bench-top and quality control 
results are listed in Table 5 & 6. 


Of the 18 samples analyzed, samples DOSA and DO7A were flagged for additional 
analysis. Sample DOSA showed comparatively elevated alpha counts that incrementally 
decreased through each successive test down to values typically encountered during the 


4.0 


investigation. Sample D0O7A also showed comparatively elevated alpha count values that 
were sustained through each successive test. After being analyzed four times on 
Equipment E, these two samples, along with D04A and DO1D for comparison purposes, 
were taken to EPA’s local office for additional bench-top testing on November 16 using 
EPA Equipment Z. EPA bench-top tests generally confirmed the results of Equipment E, 
and these results are presented in Table 7. 


Based on screening results of DOSA and the gamma survey, follow-up investigation for 
the immediate area was limited to laboratory analysis of DOS5A. Due to the proximity of 
sample locations S09 and S10 in addition to sampling in the immediate area by DHSS 
(MDHSS, 2016), follow-up investigation was limited to laboratory analysis of DO7. Both 
samples DOSA and DO7A were sent to Eberline Services laboratory for additional 
analysis using non-destructive analytical techniques. The laboratory results are discussed 
in Section 4.3. 


Laboratory Procedures and Results 


Environmental media that were sampled and analyzed includes surface soil and sediment from 
zero to six inches below ground surface, surface water, and settled dust. Laboratory testing for 


soil 


and sediment include the following radionuclides of interest: Uranium-234 (U-234); U-235; 


U-238; Thorium-228 (Th-228); Th-230; Th-232; Radium-226 (Ra-226); Ra-228; and Lead-210 
(Pb-210). Levels of Gross Alpha, Gross Beta and Gamma radiation were also examined. 
Laboratory testing for water samples includes total U, Ra-226, Ra-228, Gross Alpha, and Gross 
Beta. All radionuclides of interest are naturally occurring and will be present at low levels in the 


env 


ironment. 


4.1. Laboratory Quality Assurance / Quality Control 

Laboratory Quality Assurance and Quality Control (QA/QC) are necessary to enhance and 
document the quality and reliability of analytical data. While QA concentrates on the 
planning and implementation processes for establishing the reliability of laboratory data; QC 
procedures are the tools used to achieve data reliability. Accuracy and precision are 
important parameters for determining the quality and reliability of data provided by the lab. 


Field QA/QC methods for sampling are detailed in DNR Federal Facility Section Quality 
Assurance Project Plan (QAPP) and Sampling Plan. A summary of, and rationale for field 
duplicate samples are summarized in this section. 


Eberline Services laboratory performs a number of QA/QC checks that have been included in 
Eberline’s Level IV reporting packet available in Appendix E. The QA/QC procedures assist 
in determining the error, minimum detectable activity (MDA), and qualifiers that are reported 
in the summarized tables within the report. A brief description of some of the QA/QC 
protocol has been provided below to assist in distinguishing laboratory QA/QC data provided 
from Eberline’s data packet from results of field samples. 


Field Duplicate: A field duplicate (FD) is a separate sample collected at the same time and 
sampling location under identical conditions and then treated exactly the same 
throughout the laboratory processes. The results obtained for field duplicates give a 
measure of the precision associated with sample collection, preservation, storage as 
well as the analytical test methods used. These samples were labeled in the field similar 
to other samples, but noted on the Chain of Custody only as FD. For this study, field 
staff collected one field duplicate sample for each matrix. A total of one soil/sediment 
duplicate sample and one surface water duplicate were collected. 


Laboratory Duplicate: A laboratory duplicate (DUP) is prepared by taking two sample 
portions from the same sample container and then processing and analyzing as two 
separate samples. Analysis results are used to measure analytical precision from the 
sample digestion/extraction step through the analysis process. One laboratory duplicate 
was analyzed for water samples, and two for soil/sediment samples. 


Laboratory Method Blank: A method blank (MB) is prepared to represent the matrix as 
closely as possible without analytes of interest, and is prepared/extracted/digested and 
analyzed exactly like the field samples. Its purpose is to assess any contamination 
potentially introduced during sample preparation activities. 


Laboratory Control Sample: A laboratory control sample (LCS) is a controlled matrix, 
known to be free of analytes of interest. Known analytes are then added or “spiked” to 
the controlled matrix at verified concentrations, and then analyzed using the same 
laboratory procedures. The LCS spiked sample results are then compared to the known 
value of the spike to evaluate the accuracy and performance of the analytical procedure, 
including all preparation and analysis steps. 


4.2 Data Quality Objectives 

The purpose of this investigation, as stated in the SAP, is to determine if there is a current 
potential exposure to the public relative to the potential presence of radiologically impacted 
material at or near the ground surface. Our data quality objective is to provide sufficient 
sampling technique and analysis of sufficient quality, as outlined in DNR’s QAPP and SAP, 
to incorporate generated data into ongoing radiological characterization activities at the West 
Lake Landfill site. 


Due to the discriminate and limited nature of investigation activities discussed in this report, 
it would be inappropriate to use the laboratory results by themselves to make a determination 
of the absence of contamination within a broader area based on negative laboratory results. 
Similarly, positive laboratory results by themselves do not definitively determine the extent 
of contamination, and therefore do not quantify any potential radiological health risk within 
the area in which a positive sample is obtained. Positive sample results may indicate the 
need for further characterization activity, or in other words, additional investigation 


regarding the presence and extent of contamination in the area in which the positive sample 
is found. Once an area is characterized, then a risk assessment can be made and health risks 
quantified. The results of this investigation can supplement on-going characterization 
activities currently being performed by the Potentially Responsible Parties (PRPs.) 


4.3 Settled Dust 

Procedure: As noted in Section 3.3, Samples DOSA and DO7A were sent to Eberline 
Services laboratory based on comparatively higher alpha counts. Eberline was initially 
requested to perform gross alpha and gross beta analysis on the samples in order to 
validate and quantify the results obtained during field testing. An informal gamma 
spectroscopy screening was requested for sample DO7A in order to determine the 
source of beta activity detected from the initial analysis. Following the informal scan, a 
formal Low Energy Photon Spectroscopy (LEPS) analysis was requested. 


The swipe sample laboratory results obtained during the investigation are compared to 
Nuclear Regulatory Commission (NRC) free release criteria for comparison (Table 1.) 
These criteria are used to assist in determining if NRC permitted facilities are 
sufficiently radiologically de-contaminated to be released for unrestricted use. The 
swiped surface area for each sample was variable and greater than 100 cm’, but the 
resulting values have been compared to 100cm” surface area free release requirements 
as a conservative comparison. 


Results: Samples DOSA and DO7A were tested by Eberline Services laboratory for Gross 
Alpha & Gross Beta using Method LANL MLR-100 Modified. A duplicate test on 
DOSA was performed in addition to a laboratory control sample and method blank for 
quality assurance purposes. Quality assurance testing indicates acceptable results, and 
the results are summarized in Table 9. Overall, gross alpha and beta activity for all 
samples fall below NRC free release criteria (NRC, 1974). The Report of Analysis is 
available in Appendix E 


After reviewing the results of the gross alpha and beta analysis, an informal gamma 
spectroscopy screening for DO7A was requested in order to determine if the detected 
beta activity was potentially associated with radionuclides of interest or from activity 
associated with Potassium 40(K-40), a naturally occurring isotope that is not known to 
be associated with radiologically impacted material (RIM) originating from OU-1. 
Gamma screening with Canberra Gamma Apex software was performed, and based on 
the results of this informal scan, K-40 was ruled out as a primary beta emitter. Since 
Pb-210 was identified as a radionuclide of potential concern, a formal scan using LEPS 
was requested and performed using Method LANL ER-130 Modified in order to 
determine if Pb-210 was the primary beta emitter. Laboratory results indicated 
potential Pb-210 concentration, but the value was below Minimum Detectable Activity, 
and therefore is considered non-detect. Overall, gross alpha and beta activity for all 


samples fall below Nuclear Regulatory Commission free release criteria (NRC, 1974.) 
However, the results from sample DO7A in combination with soil laboratory results and 
gamma surveys indicate a probable need for additional investigation in the area near 
dust sample location DO7A. 


Laboratory results of gross alpha and beta concentrations in Sample DOSA, and the 
laboratory duplicate, were unremarkable so further isotopic analysis was not pursued. 
Bench-top results for Sample DOSA and empty tray analysis during the second 
equipment check suggests that the activity may have been related to short-term changes 
in the testing environment. Rain occurring during this time may have affected the 
radon activity in the indoor environment where testing was performed. 


Table 1: Laboratory Results of Selected Dust Swipe Samples Compared to Free Release 


























Criteria 
Laboratory measured Laboratory measured 
Sample ID Alpha* Beta* 
(dpm/100cm*)* (dpm/100cm*)* 
DOSA 1.35 2 
DO5A DUP 1.29 2.49 
DO7A 4.42 12.08 
I EFRC®: 20 dpm/ 100 cm” _| FRC®: 1000 dpm/ 100cm7 





* Laboratory results were reported in pCi/sample, and DO5 results are J- 
coded or estimated values. A conversion factor of 1pCi = 2.22 dpm was used 
for comparison purposes 

“ Swipe area assumed to be equal to 100 cm’. Actual swipe area was larger. 
® FRC = NRC Free release criteria based on removable contamination (NRC, 
1974) 











4.4 Surface Soil and Sediment 

Procedure: As noted in section 3.2, equipment B and D were utilized to take area-wide 
instantaneous gamma readings of each soil sample location where practical. Based on 
the results of the gamma surveys, flags were placed in locations that had comparatively 
higher instantaneous values in each area. One-minute duration gamma readings using 
Equipment B were then collected for each flagged location (Photograph 3). Generally, 
six 1-minute measurements were taken for each area and the location with the highest 
reading was selected to collect the soil sample. Table 8 shows the instantaneous 
gamma ranges for each soil sample location in addition to 1-minute duration gamma 
counts performed in order to bias each soil and sediment sample. 


Surface soil and sediment samples were collected using a slide hammer and split spoon 
sampler fitted with a plastic sleeve. The resulting sample, encased in a 2-inch diameter 


by 6-inch long plastic sleeve, was sealed on each end with a plastic cap then taped. 
(Photographs 4 - 5) 


No difficulties were encountered with the field measuring or sampling tools. Some soil 
sampling locations were substantially moved from the original location selected during 
field reconnaissance due either to access issues or preferential selection based on 
surface erosional and depositional features. Sample location S02 located north of Area 
2 appeared to contain crushed red brick debris which may have contributed to the 
comparatively elevated gamma readings, so an additional more segregated sample 
(SO2B) was collected in an effort to potentially determine the source of the elevated 
gamma readings. An additional quality control field duplicate sample (SO2C) was 
collected and sent for laboratory analysis. 


Results: All samples including a quality control duplicate sample SO2C were sent to 
Eberline Services for laboratory analysis. The following methods were used to analyze 
the soil and sediment samples: 


e Isotopic Uranium (Uranium-234, -235, -238) — Method EML U-02 Modified; 
Isotopic Thorium (Thorium-228, -230, -232) — Method EML U-01 Modified; 
Radium — 226 — EPA Method 903.0 Modified; 

Radium — 228 — EPA Method 904.0 Modified; 

Lead — 210 — EML Pb-01 Modified; and 

Gross Alpha/Beta - LANL MLR-100 Modified 


Quality control testing demonstrated acceptable precision and accuracy parameters. 
With some exceptions, Minimum Detectable Activities were generally low enough to 
quantify isotope concentrations. One notable exception was the U-235 Isotope. None 
of the results for U-235 were detected at concentrations higher than the detection limit 
and may be considered non-detect. 


Table 2 provides a comparison of calculated results to EPA Unrestricted Use Criteria in 
addition to Pb-210 results. Overall, radioactivity of Pb-210 was consistent with 
Radium-226 activity. Complete isotopic results are available in Table 10. 


10 


Table 2: Comparison of Soil Sample Results to Site-Specific Preliminary Remedial Goals 






























































Soil Sample Results Compared to 
EPA Unrestricted Use Criteria* 
All units in pCi/g 
Sample ID Thorium Radium Total Lead-210 
230+ 232 | 226+ 228 Uranium 
EPA Unrestricted Use No value 
value Pe ee o established 
WLL20151104-SO1 3.1 2.3 1.8* 1.07 
WLL20151104-S02 5.8 6.0 5./* 3.28 
WLL20151104-S02B 2.6 3.2 1.7* 1.59 
WLL20151104-S02C 1.48 
(FD) 2.9 3.4 1.6* 
WLL20151105-S03 3.8 3.4 1.8* 1.60 
WLL20151105-S04 4.3 1.7% 1.6* 1.23 
WLL20151104-S05 2.1 3.3 2.0* 1.12 
WLL20151105-S06 1.7 2.4 1.6* ND 
WLL20151106-S08 3.7 3.7 1.8* ND 
WLL20151105-S09 9.2 3.6 1.9* 1.46 
WLL20151104-S10 24.6 3.8* 2.0* 2.47 
* Indicates one result was non-detect 
“Reference value based on EPA Unrestricted Use Criteria 
ND = Non-detect 





Total radionuclide activity in soil sample S10 was notably more elevated compared to 
all other soil samples analyzed during the investigation. In addition to exceeding EPA 
unrestricted use level for Th-230 + 232, over 65% of the total activity in the sample is 
associated with the Th-230 Isotope. Data suggest radiologically impacted material 
(RIM) is present in sample S10, and additional investigation in the area surrounding 
this sample location is warranted. 


Total radionuclide activity in soil sample SO9 were comparatively higher than total 
activity found in most other samples, and also exceeded EPA unrestricted use level for 
Th-230+232. Nearly half of the laboratory detected activity is associated with the Th- 
230 isotope. Soil sample S09 is located in proximity to soil sample S10 and dust 
sample DO7, with all samples being on private property. Data suggest that RIM is 
present in sample SO9, and further investigation in the area surrounding sample location 
S09 is warranted. 


Total radionuclide activity in soil sample S02 was also higher compared to typical 
activity found in other sample results for this investigation. It is noted that instead of 
having activity dominated by Th-230, the activity distribution of this sample was 
relatively even for thorium, radium and uranium isotopes. Sample S02 was observed to 
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4.5 


contain red brick material at the time of collection. Since brick material has been 
shown to be a potential source of radioactivity (Eichholz, et al, NUREG 1501), an 
additional sample (SO2B) was collected in an attempt to isolate any potential source of 
activity. Laboratory results for sample SO2B, without brick material observed in the 
sample, showed decreased activity similar to typical soil sample results found in the 
investigation. A comparison of these two results in addition to the field duplicate 
suggests that the brick material may be the source of radiological activity. However, 
red brick may be part of demolition debris originally located within West Lake 
Landfill, so RIM related activity cannot be conclusively ruled out. Since the laboratory 
results of a sample show activity of both Thorium and Radium near EPA unrestricted 
use levels, and the 1-minute gamma results of this area have readings that are higher 
than all other areas surveyed, additional investigation may be warranted. 


Total radionuclide activity in soil sample S04 was roughly mid-range in comparison to 
other sample results from this investigation, and was below EPA unrestricted use levels 
for the WLL site. However, Th-230 activity accounted for a notable portion of the total 
activity, and may indicate some influence from a non-natural source. Additional 
confirmatory investigation or further fate and transport study may be warranted to 
characterize the presence of site related contaminants. This recommendation is due to 
only a single sample being collected, and that sample laboratory results indicate there is 
comparatively higher Thorium concentration in the sample than other soil sample 
results. This investigation may need to extend toward the area surrounding sample 
location S03, also referred as the North Surface Water or North Surface Water Body 
(McLaren/Hart 1996, EMSI 2000), which also showed slightly higher Th-230 activity 
compared to overall activity in the sample. 


Surface Water 


Procedure: One surface water sample and one field duplicate quality control sample was 


collected into 4-liter cubitainers for laboratory analysis. The water samples were 
obtained in the wooded area southwest of the site where water had collected during the 
November 5 rain event (Figure 6). Photograph 6 shows the samples being prepared for 
delivery. No problems were encountered during sampling. 


Results: The following methods were used to analyze the water samples: 


Total Uranium — Method ASTM D5174 Modified 
Radium — 226 — EPA 903.0 Modified 

Radium — 228 — EPA 904.0 

Gross Alpha/Beta — EPA 900.0 Modified 


Quality control testing demonstrated acceptable precision and accuracy parameters. 
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Overall, sample results for radiological contaminants of interest were below laboratory 
detection limits or below regulatory action and screening levels. Due to the stringent 
standards for drinking water, water sample results were compared to state drinking 
water standards, and provided in Table 3. 


Table 3: Comparison of Water Sample Results to Drinking Water Regulations 
Comparison of Water Sample Results to Drinking Water Regulatory 





Action Levels© 

















Combined | _ Total Gross Gross 
Radium | Uranium | Alpha” Beta 
(pCi/L) (ug/L) (pCi/L) pCi/L 
Regulatory Action 5 30 15 50° 
Level 
WLL20151105- A 
Wwol ND 1.49 22 8.85 
WLL20151105- A 
W01 DUP ND 1.15 1.9 10.24 
WLL20151105- A A A 
W02 FD ND ND ND 10.10 

















* Radionuclide activity was not detected above Minimum Detectable 
Activity, and is indicated as non-detect (ND) 

® Drinking water regulations assess Uranium limits separately from other 
Alpha emitters. Total Uranium activity was subtracted from Gross Alpha 
results in order to make an appropriate comparison. 

“ 10 CSR 60-4.060 

° Screening value for drinking water testing for beta activity minus K-40 











5.0 Conclusion 

On November 4 through November 6, 2015 DNR and DHSS, with support from EPA, performed 
radiological surveys and sampling at locations in the vicinity of West Lake Landfill. Two dust 
swipe samples along with all soil, sediment, and water samples were sent to Eberline Services 
laboratory for further analysis. This final report updates the previous interim information and 
identifies the selected sampling locations, details the radiological survey and testing methods, 
presents all field and laboratory results, and includes recommendations based on all results. 


Overall, all samples fell below site-specific action levels, with the exception of two soil samples 
that indicated the presence of site-related contaminants above EPA’s unrestricted use level. 
However, due to the discriminate and limited nature of investigation activities associated with 
this report, it would be inappropriate to use these results by themselves to make definitive 
conclusions regarding the absence, extent of presence, or potential health risk of radioactive 
contamination found at investigated sites. 


Listed below are the recommendations of this effort as based on the results of this investigation. 
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1. Recommendation Requiring Additional Site Characterization; Soil Sample locations S09 & 
S10: Survey and sample data suggests that the area located immediately northwest of, and 
adjacent to OU-1 Area 2 requires additional characterization. The supporting data includes 
persistent comparatively higher values from gamma surveys, comparatively higher alpha and 
beta activity on dust swipe sample DO7A, and soil sample results from S10, and S09 that 
exceed EPA’s unrestricted use levels. These sample results can supplement on-going 
characterization activities by incorporation into any additional investigation conducted by 
EPA and the PRPs. This conclusion is consistent with the need for additional investigation 
identified in EPA’s 2008 OU-1 Record of Decision (EPA 2008.) 


2. Results Suggesting Additional Evaluation; Soil Sample Location S02: Soil sampling results 
at location S02, while below site-specific action levels, did show comparatively higher 
activity levels. Laboratory results for sample SO2B suggests the activity levels present in 
sample S02 may be attributable to brick material observed in the sample. However, given 
the limited number of samples collected from this area, and the unknown origin of the brick 
material, more evaluation may be needed to confirm the cause and extent of activity in this 
area. 


3. Results Suggesting Additional Evaluation; Soil Sample Location S04: Although Sample S04 
is below site specific action levels, additional evaluation of this area is recommended based 
on comparatively higher concentration of Th-230 activity, and the limited number of samples 
collected in proximity. 


In conclusion, DNR has communicated all information and findings to EPA and any affected 
private property owners. This report will be posted to the Department’s Westlake Landfill 
website. The DHSS radiological air sampling results will be presented in a separate report. 
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Table 4: Ranges for All Gamma Walkover Surveys 















































Equipment 
Location Associated Suites Tore D B EPA-Y 
Description Sample IDs (uR/hr) | (L000 CPM) | (1000 CPM) 
AAA Trailer Back | DO7A; S10 Grass; 8-15 7-15 - 
Fence Line Gravel 
AAA Trailer Back | S10 Grass; * = 18 — 39° 
Fence Line Gravel 
AAA Trailer SW S09 Grass * 10-12 7 
Corner 
Virbec S04 Grass 510" 11" * 
Artur Trucking SOl Grass - 8-11 - 
Back Lot 
Artur Trucking S02; SO2B; Grass * 7-14 12-16”. 
Back Lot S02C 25" 
Drainage Area — S06; WO1; Grass * 9,808 
Woods south of W02 
landfill 
MSD Lift Station DOSA; Grass; 5-10 * * 
and Levee Gate DOS5B; Gravel; 
DO5C; DOS5D | Concrete 

House on Hill DO03A; DO3B | Grass; 7-13 * * 

Concrete 
Abandoned Gas D02A-1; Grass; 7-15 . " 
Station D02A-2; Concrete 

DO2B 

13374 Lakefront None Grass 8— 13 * 7 
Drive 
Spanish Village DO4A; Grass; 8 — 10 - 
Park D04B; DO4C | Concrete; 

Playground 

fill 
Spanish Village S05; DO4A; | Grass 10- 8-11 - 
Park D04B; D04C 154 
Ditch adjacent to S03 Grass ‘J oat i 


St. Charles Rock 
Road and OU1 
Area 2 























*not surveyed 


“ Upper range of readings obtained near brick-walled restroom 


® Point reading 


© Light rain reported during survey 
° Directional shield installed 
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Table 5: Screening Values for all Dust Swipe Sample Analyses Using Equipment E 



































is Fat 10-Minute 10-Minute 
Y} Alpha Beta + 
: Pat Sample Alpha 
Sample Location Description Result Gamma 
ID Result 
(CPM) (Total Result (Total 
Count) Count) 
First equipment check was performed (see Table 6) prior to the following samples 
Spanish Village Park: Pavilion Rafter DO4A 0 4 431 
Spanish Village Park: Upper Jungle D04B 0 2 445 
Gym Slide Bay Floor 
Spanish Village Park: Bathroom Air DO04C 0 4 432 
Inlet 
Home on hill: Picnic Bench DO3A 0 2 443 
Home on hill: Piano D03B 0 2 400 
MSD Lift Station: Top of Control Panel | DOSA 0, 0, 0 12, 7,6 431, 417, 437 


(tested three times) 





Second equipment check was performed (see Table 6) prior to the following samples 


























DNR Emergency Response Trailer DOLE 0 5 423 
(EER): Roof under AC Canopy 

MSD Lift Station: Air Monitoring DOS5B 0 4 421 
Station 

MSD Lift Station: Road surface near DO5C 0 3 428 
entrance 

MSD Lift Station: Levy Gate DO5D 0 3 430 
DNR EER Trailer: Floor DOIC 0 4 416 
DNR EER Trailer: Oven exhaust hood | DOIA 0 4 436 
DNR EER Trailer: Printer shelf DO1B 0 2 433 
AAA Trailer: Radiation Warning Sign DO7A 0, 0, 0 13, 18,16 | 473, 439, 423 


on fence (tested three times) 





Third equipment check was performed (see Table 6) prior to 


the following samples 




















DNR EER Trailer: Furnace Air Intake — | DOID 0 6 438 
Abandoned Gas Station Canopy DO2A-1 0 4 456 
Downspout: Sample | of 2 

Abandoned Gas Station Canopy DO2A-2 0 3 394 
Downspout: Sample 2 of 2 

Abandoned Gas Station: Trash can D02B 0 3 419 
MSD Lift Station: Top of Control Panel | DOSA 0 5 452 
(4) 

AAA Trailer: Radiation Warning Sign | DO7A 0 17 474 


on fence (4) 

















Final equipment check was performed (see Table 6) to confirm equipment response 








Total counts may be converted to CPM by dividing the total count value by 10 


Testing performed on November 5, 2015 
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Table 6: Equipment E Response Checks Using 1) An Empty Tray and 2) Th-230 Check 

































































Source 
Equipment Check 10-Minute Alpha Result 10-Minute Beta + Gamma 
Description and Time (Total Count) Result (Total Count) 

First Equipment Check 

06:47 Empty Tray 2 416 

07:00 Th-230 Check Source 9414 1764 

Second Equipment Check 

09:28 Empty Tray(1) 3 394 

09:49 Empty Tray(2) 5 411 

10:00 Empty Tray(3) 0 417 

10:13. Th-230 Check Source 9414 1783 
Third Equipment Check 

14:09 Empty Tray(1) 2 423 

14:25 Empty Tray(2) 2 407 

14:36 Empty Tray(3) 3 413 

14:47 Th-230 Check Source 9393 1741 
Final Equipment Check 

19:04 Th-230 Check Source(1) 9601 1729 

19:43 Th-230 Check Source(2) 9476 1715 

19:56 Th-230 Check Source(3) 9402 1856 

20:09 Empty Tray 3 427 














Total counts may be converted to CPM by dividing the total count value by 10 
Testing performed on November 5, 2015 








Table 7: Dust Sample Screening Values using EPA Equipment Z 





























Saarinen Cede 10 Minute Alpha Result 10 Minute Beta + Gamma 
quip (average CPM) Result (average CPM) 
Equipment Check using 3291 - 
Th230 (a) Check Source 
Equipment Check using Sr90 - 1198° 
(B) Check Source 
Equipment Check with an 0 42 
Empty Tray 
Saanpile ID 10 Minute Alpha Result 10 Minute Beta + Gamma 
(average CPM) Result (average CPM) 
DO04A 0 45 
DO1D 0 43 
DOSA 0 43 
DO7A 1 48 











A . 
One minute counts 








Equipment Checks and Testing completed between 12:30 and 14:15 on November 16, 2015 
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ine Soil Sample Locations 


All Gamma Survey Results Used to Determ 


Table 8 





Area-wide Instantaneous 





























Location Sample 1-minute Gamma Counts for soil sample Gamma Range 
Description ID location on Equipment B (CPM) Equipment D | Equipment B 
(uR/hr) (1000 CPM) 
a es S05 10190 | 10148 | 10473° | 10352 | 10293 | 9960 8-15 8-11 
ar 
ee iS 7785 | 10865 | 12482 | 12943 | 13303 | 13716° 8-15 7-15" 
ence Line 
AAA Taailer S09 10957 | 11600° | 10988 | 10805 | * * : 10-12 
Southwest Corner 
Virbec S04 10084 | 10436 | 11812°| 8604 | 8488 * 5-10 8-11 
aa Back iegt 9589 | 9637 | 9729 | 9817 | 10287°] 8546 : 8-11 
O 
oe dryerne Pack | S02 10360 | 10749 | 14437°| 11249 | 14158 | 12228 : 7-148 
O 
Drainage Area in 
woods south of S06 9800° - . : ° 7 9.8" 
landfill 
Ditch adjacent to St. 
Charles Rock Road | S03 9442° * * * * * * 9.4° 


and OU1 Area 2 



































* Not surveyed 
* Point reading 


® Sustained upper range reading 


© Soil sample location 
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Table 9: Summary of Laboratory Results for Dust Swipe Samples 





Gross Alpha & Gross Beta 
Collection Date: November 4, 2015 
Results in pCi/sample 


Laboratory Analysis of Swipe Samples D05A and D07A 




















Sample ID Sample Location Gross Alpha Gross Beta 
Result | Error | MDA | Result | Error | MDA 

WLL20151104- | MSD Pump Station 

DOSA South of Bridgeton 0.61J | 0.29 0.32 | 0.90J | 0.48 0.74 

WLL20151104- | Landfill 

D05A DUP 0.58J | 0.28 0.32 | 1.12J | 049 0.74 

WLL20151104- | AAA Trucking Sign 

DO7A Sit Fence 1.99 0.49 0.41 5.44 | 0.71 0.73 





























MDA = Minimum Detectable Activity 


J = Laboratory Data Qualifier: Value is estimated 
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Table 10: Summary of Laboratory Results for Soil and Sediment Samples 


Laboratory Radionuclide Analysis of Soil and Sediment Samples 


Collection Date: November 4-6, 2015 



































































































































Results in pCi/g 
wr WwW ioe) 
cane S |i. a a cea 
hee see ae cae eee ies see Ree Ve 3 
< ma nq 5 S| 5 5 5 | 5 5 
2 2s |2 |e /E|E (8 18 |e |e 
2 £ S 3/3 Zils = = £ iy 
¢) ¢ = = = = =) = ee) 
WLL- Res 4.20 | 3.90 | 1.07 | 1.23 | 1.02 | 1.02 | 1.90 | 1.23 | 0.84 | 0.09 | 0.87 
20151104- | Err 1.28 | 1.61 | 0.35 | 0.50 | 0.44 | 0.32 | 0.48 | 0.35 | 0.24 | 0.08 | 0.24 
S01 MDA | 1.81 | 2.95 | 0.64 | 0.31 | 0.83 | 0.20 | 0.11 | 0.11 | 0.06 | 0.07 | 0.10 
Q J J J 
WLL- Res 2.73 | 2.52 | 3.28 | 4.45 | 1.56 | 1.80] 4.05 | 1.70 | 2.78 | 0.09 | 2.83 
20151104- | Err 1.03 | 1.63 | 0.47 | 0.98 | 0.48 | 0.43] 0.81 | 0.41 | 0.50 | 0.09 | 0.50 
S02 MDA | 1.48 | 3.16 | 0.68 | 0.29 | 0.87 | 0.08 | 0.09 | 0.07 | 0.08 | 0.11 | 0.07 
Q U U 
WLL- Res 4.21 | 1.44 | 1.59 | 1.43 | 1.79 | 1.19 | 1.48 | 1.10 | 0.87 | 0.05 | 0.76 
20151104- | Err 1.35 | 1.77 | 0.38 | 0.61 | 0.53 | 0.35 | 0.41 | 0.33 | 0.25 | 0.06 | 0.23 
S02B MDA | 1.87 | 3.55 | 0.65 | 0.55 | 0.95 | 0.10 | 0.09 | 0.07 | 0.09 | 0.08 | 0.07 
Q U U 
WLL- Res 5.78 | 3.26 | 1.48 | 1.66 | 1.76 | 1.15 | 1.59 | 1.27 | 0.88 | 0.04 | 0.72 
20151104- | Err 1.42 | 1.67 | 0.41 | 0.61 | 0.57 | 0.32 | 0.40 | 0.34 | 0.24 | 0.06 | 0.21 
S02C (FD) | MDA | 1.76 | 3.13 | 0.74 | 0.40 | 1.03 | 0.08 | 0.07 | 0.09 | 0.07 | 0.10 | 0.07 
Q J U 
WLL- Res 7.11 | 3.74 | 1.60 | 1.84 ] 1.56 | 0.81 | 2.93 | 0.83 | 0.80 | 0.07 | 0.92 
20151105- | Err 1.48 | 1.60 | 0.45 | 0.63 | 0.52 | 0.24] 0.60 | 0.24 | 0.23 | 0.08 | 0.25 
S03 MDA | 1.33 | 2.90 | 0.81 | 0.40 | 0.95 | 0.08 | 0.05 | 0.08 | 0.06 | 0.11 | 0.06 
Q J U 
WLL- Res 7.32 | 2.25 | 1.23 | 1.45 | 0.26 | 0.77 | 3.37 | 0.88 | 0.79 | 0.09 | 0.74 
20151105- | Err 1.55 | 1.61 | 0.37 | 0.55 | 0.39 | 0.24 | 0.69 | 0.26 | 0.23 | 0.09 | 0.22 
S04 MDA | 1.58 | 3.08 | 0.66 | 0.30 | 0.81 | 0.12 | 0.09 | 0.08 | 0.08 | 0.11 | 0.07 
Q U U U 
WLL- Res SSO O20 nl isa lt Ss ON | G7 Osa Goon wo s4 
20151104- | Err 1.18 | 1.51 | 0.38 | 0.63 | 0.46 | 0.31 | 0.31 | 0.30 | 0.29 | 0.08 | 0.26 
S05 MDA | 1.61 | 3.16 | 0.70 | 0.32 | 0.87 | 0.11 | 0.09 | 0.08 | 0.08 | 0.13 | 0.07 
Q U J U 
Res = Results Q = Laboratory Data Qualifier 
Err = Error U = Radionuclide was detected, but not detected 
MDA = Minimum Detectable Activity above the MDA 


J = Value is estimated 
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Table 11: Summary of Laboratory Results for Soil and Sediment Samples (Continued) 
Laboratory Radionuclide Analysis of Soil and Sediment Samples (Continued) 
Collection Date: November 4-6, 2015 































































































Results in pCi/g 
wr WwW ioe) 
cane Se |i | es Fe lee eg a bee 
= ocr} — “a cr . . : : : 
= a 0 < = === = a= 
2 2s |S |B /E|E (E18 |e |e 
2 £ S 3 |3 ae = = = s 
a) ¢) sl = = = =) =e) 
WLL- Res 6.08 | 3.76 | -0.07 | 1.03 | 1.36 | 0.93 | 0.95 | 0.74 | 0.73 | 0.05 | 0.82 
20151105- | Err 1.31 | 1.59 | 0.40 | 0.45 | 0.41 | 0.28 | 0.28 | 0.24 | 0.21 | 0.07 | 0.22 
S06 MDA | 1.10 | 2.88 | 0.85 | 0.24 | 0.73 | 0.08 | 0.08 | 0.06 | 0.06 | 0.10 | 0.06 
Q J U U 
WLL- Res 8.14 | 7.50 | 0.47 | 1.94] 1.75 | 1.85 | 2.07 | 1.62 | 0.94 | 0.09 | 0.80 
20151106- | Err 1.75 | 1.97 | 0.32 | 0.63 | 0.49 | 0.49] 0.52 | 0.44 | 0.26 | 0.08 | 0.24 
S08 MDA | 2.01 | 3.37 | 0.62 | 0.32 | 0.85 | 0.13 | 0.09 | 0.12 | 0.09 | 0.09 | 0.07 
Q U U 
WLL- Res 11.04 | 4.80 | 1.46 | 2.31 | 1.32 | 1.10 | 8.04 | 1.17 | 0.95 | 0.07 | 0.86 
20151105- | Err 1.77 | 1.74 | 0.42 | 0.69 | 0.41 | 0.31 | 1.49 | 0.32 | 0.25 | 0.08 | 0.24 
S09 MDA | 1.48 | 3.06 | 0.76 | 0.39 | 0.73 | 0.07] 0.08 | 0.06 | 0.09 | 0.11 | 0.08 
Q U 
WLL- Res 19.57 | 4.78 | 2.47 | 3.28 | 0.55 | 1.14 | 22.62 | 1.95 | 0.90 | 0.10 | 1.01 
20151104- | Err 2.29 | 1.74 | 0.44 | 0.88 | 0.53 | 0.32 | 4.01 | 0.47 | 0.27 | 0.09 | 0.28 
S10 MDA | 1.55 | 2.98 | 0.68 | 0.36 | 1.08 | 0.10 | 0.10 | 0.08 | 0.10 | 0.10 | 0.08 
Q U U 
Res = Results Q = Laboratory Data Qualifier 
Err = Error U = Radionuclide was detected, but not detected 
MDA = Minimum Detectable Activity above the MDA 


J = Value is estimated 
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Table 12: Summary of Laboratory Results for Surface Water Samples 


Radionuclide Results for Surface Water Samples 
Collection Date: November 5, 2015 





















































Results are in (pCi/L) 
WLL20151105-W01 WLL20151105-W02 
Parameter Sample Lab Duplicate Field Duplicate 
Result Error MDA Result Error | MDA Result Error MDA 
Gross Alpha 3.65 J 2.03 3.48 3.04 1.38 1.53 2.04 1.54 2.67 
Gross Beta 8.85 2.69 4.86 10.24 2.44 4.08 10.10 2.56 4.40 
Radium-226 -0.04 U 0.13 0.44 0.34 U 0.36 0.54 -0.05 0.13 0.38 
Radium-228 0.89 U 0.50 0.95 0.29 U 0.46 0.95 0.17 0.48 1.02 
Total Uranium* 1.49 0.04 1.00 1.15 0.03 1.00 0.31 0.01 1.00 





“ Results are in ug/l 








MDA = Minimum Detectable Activity 
U = Laboratory Qualified Data: Radionuclide was detected, but not detected above the MDA 
J = Laboratory Qualified Data: Value is estimated 
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Appendix B: 


Figures 
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Note: Boundaries are approximate and subject to change. 


Figure 1: Map of Sampling Locations 
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Sampling Locations Nov. 2015 
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[| ova- Area 2 
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Note: Boundaries are approximate and subject to change. 


Figure 2: Sampling Locations North of Area 2 
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Figure 3: Sampling Locations Southeast of Area 1 


28 


West Lake Landfill 
Vicinity 


Sampling Locations Nov. 2015 
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Note: Boundaries are approximate and subject to change. 


Figure 4: Sampling locations at Spanish Village Park south of WLL 
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Figure 5: Additional Sampling Locations South of West Lake Landfill 
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Figure 6: Sampling Location in Wooded Area South of West Lake Landfill 
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Appendix C: Photograph Log 


wre i eae | 
> q =p” 











Gas 
es Byreceeh 


ar 


=. reuse ZO, A >: : Fre 3 
2 a > 2 er) wnt ee af F: 
Photograph 1: EPA Ludlum 2221 with NaI 44-20 detector and directional shield attachment 
(EPA Equipment Y) 









Photograph 2: Gamma walkover survey conducted at Spanish Village Park 
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Photograph 3: One minute count being conducted on equipment B following gamma survey of immediate 
area. These locations are flagged in preparation of final soil sample location S09 


Ae | ae vec Ts ee wth. 
Photograph 4: Soil sampling with Split Spoon sampler 
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Photograph 6: Surface water samples being prepared for shipment 
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Photograph 7: Collection of dust swipe sample D02A 


Wish 


Tht cs 


| er 


BSS 


a4R 


Photograph 8: Testing of Dust Swipe Sample D04B with Equipment E 
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Chain of Custody 


Appendix D: 


MISSOURI DEPARTMENT OF NATURAL RESOURCES 
HAZARDOUS WASTE PROGRAM FEDERAL FACILITIES SECTION |p, 
CHAIN-OF-CUSTODY RECORD 


jf usnos| wos | lw [sol | tifilitsfilifels] TTT 
tne Resate «= Ces) Mo | Gide Debvembie: CofA ( QCSemmmy | Liv | ! ir 


Bp Mahe Piers Foe liquid emericer, wwcone witha» V fhe vot fe sample wae Eich Booed or -N- fet tampls magne fil Bared 
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MISSOURI DEPARTMENT OF NATURAL RESOURCES |, soaarony coract wronmanon 
HAZARDOUS WASTE PROGRAM FEDERAL FACILITIES SECTION 
CHALN-OF-CUSTODY RECORD 


a= cman 


Yorwd Kenple TH+ RR CES BO A ded 8 (Manne Sth Semi, MSD © Matte Speke Ouphrae hompie, 
} Fahd Fitment. Flor logue eames. tentnomte wilh a Y~ for pen thar anangile was Gubt Pibrad ar» foe sennple wes met Geht ficrnd. 
4d suiapaghmnabuaptes.-tereacnsianeacheioatemeenas WeWiter, MLebtae Lega, 90-Sed, SD-Racinent, Se Sedge, S8-SeN) Ware, O-00 FeFiier, Pe Wipe, Uelinms Mfc, 
peau cae Anais menbed igen eae te Bee Serves? " 
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MISSOURI DEPARTMENT OF NATURAL RESOURCES 
HAZARDOUS WASTE PROGRAM FEDERAL FACILITIES SECTION i, 
CHAIN-OF-CUSTODY RECORD . 


i Pri Tn 


2) OC Coder V6 Metntl Samate Tt Toy fhavk 91D = Petd Deplicaae A Cipapemars Bhi WES = Many Spake Summa MSO) ~ Marti Eppike Duagtbunte Simple, <2 © Clnidh, C+ Componie 

1 Fit Filtered Fey bqeed eaters, cheats wit ~V~ Sher yur thee marapihe wean (Reid burned ar - » Bay pe eae re ll Pena 

©) Sern Cove DWeOrickag Wane, GWeCrcadnater SW Sustace Wiest, WW~'Wiaae Wiew, W=tater ML Mins Liquid, SO>Sell SD-Setionne BL. Shatpe. SS Seed Winks, On thd, Po Pier. PoWope, UnUbees PoPacel, N=! 
2) Serple echoes Reqamnat Acchyacd meted repanted je MAIR, 46008 TETRA) wet eeedher of ooetamens provided fir wach ix CMH - 3 eS/EM TSA 1). 

©) Prsereenve Type HA = Thebecth’ Ack Mi ~ Nr And Si © Sedur Hpdrnute, $4 + Belli Areal AA © Atcorine Ad NX = {Homa ST ~ Soham Tomlin, 00 prrmeryatine j) adihed = laine Fiekd eo 
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MISSOURI DEPARTMENT OF NATURAL RESOURCES LABORATORY CONTACT ENFORMATION 
HAZARDOUS WASTE PROGRAM FEDERAL FACILITIES SECTION —Igyctes scrrcun 
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Appendix E: Level IV Data Packets 


Level IV data packets are available upon request 
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Appendix F: Radiological Field Equipment 
Equipment A: Ludlum model 2221 with 43-5 ZnS Scintillator detector - The meter has both 
digital and analog scales, is able to provide both instantaneous rates and accumulative 
counts over a user set time, and has field adjustable voltage settings to give the user 
some flexibility in selection of probes and focusing on feedback at different energy 
levels to help evaluate readings. The 43-5 ZnS detector is an alpha radiation detector 
that requires very close proximity to the surface of the object being surveyed. 


Equipment B: Ludlum model 2221 with 44-10 Nal Gamma Scintillator detector - The meter 
has both digital and analog scales, and is able to provide both instantaneous rates and 
cumulative counts over a user set time. The meter also has field adjustable voltage 
settings to give the user some flexibility in selection of probes and focusing on 
feedback at different energy levels to help evaluate readings. The 44-10 detector is a 
Sodium Iodide (NaI) gamma radiation detector that combines high sensitivity and fast 
response. 


Equipment D: Ludlum model 19A uR meter - This meter with built-in detector has a fixed 
logarithmic analog scale and can merely give feedback as a rate in units of micro- 
roentgen per hour (uR/hr). It is meant to give fast and easy dose estimates in areas of 
low activity levels and to provide an alarm as activity begins to approach a preset action 
level. The instrument needle is constantly moving in response to activity such that 
visual precision is several uR/hr. Results are most easily presented as a range. 


Equipment E: Ludlum model 2929 with 43-10-1 swipe counter - This is a bench top meter 
and probe designed for counting swipe samples. These samples are small cloth patches 
used to retrieve dust. Readings are in total counts for alpha and combined beta gamma 
so readings need to be divided by the duration of the count in minutes for a CPM value. 


EPA Equipment Y: Ludlum model 2221 with 44-20 Nal Gamma Scintillator detector — The 
44-20 detector has higher detection sensitivity than Equipment B, making it well suited 
for survey applications (Photograph 1.) 





EPA Equipment Z: Ludlum model 3030 with ZnS (Ag) Scintillator detector and shielded 2- 
inch sample tray — This was utilized as a bench top meter and probe used for 
simultaneous alpha and beta sample counting. Readings are in CPM for alpha and 





combined beta gamma. 
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Appendix G: Previous Investigations 


Historic sampling and surveying efforts identified in the SAP that were considered for the 
current investigation: 


Late 1980’s Department of Energy (DOE) Haul Road Sampling, 28 intersections (1994 
DOE Remedial Investigation) 

2005 DNR Formerly Utilized Sites Remedial Action Program (FUSRAP) haul road 
sampling St. Charles Rock Road, Taussig, Boenker 

March 2013 EPA ASPECT Gamma and Infrared Survey 

May 2013 DNR Radiological Survey, Alpha, Beta, Gamma survey/screening 

June 2013 DHSS Air Sampling, Alpha/Beta particulates, Ambient Gamma 

May 2014 EPA BMAC radiation survey and sampling 

2014 EPA Community Air Monitoring, Gamma, Alpha/Beta Particulates, Radon 

April 2015 MO University of Science and Technology Phyto forensics 


May 2015 Respondents Air Monitoring, VOCs, Gamma, Alpha/Beta Particulates, Radon 
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Appendix H: Field Data Logs 








Sample Event Log Information 


Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection 
Date: November 4, 2015 
Team members/responsibilities: 


Ryan Seabouch +Frie Gilstrap 













Arrival Time: 








rom 


Weather (Description) . : ae Wind: (Direction and Speed) 


e¢tion equipment used: model/serial number/calibration: 








|_| Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 
"ee a es as eed Geeiae! Se eer 
| Readings =| CT CCC 

|W} Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 


ae a a a ae 





| \/} Ludlum Model 19A/ 201916/June 25, 2015 


| __Range of Readings: QY-|O wR/ha 


Sample Collection Log Information 








SAN location description: 


PANISH VILLAGE PARK 


ae oe 
Collection equipment: 
“DUST SWIPE, EXTENSION POLE 


ee Tan Mane 

WLL2O6IOATDAA [YAMS [GRAB [DUST [ato oe rero,| Comm Ore 
WLL2o5OaDogBI vis | | | | [RUN Peel 
wiLrosyoapogc|¥4 5 | wv | Y RRR) 
a ee ee es ee Se 



























pg 5/15 | 
Reading: | OCPMuSPORADSL OCCURENGES OFSINGLE ICPHISLIDE) [OCPmsuriPes 
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Sample Event Log Information 
Project ; West Lake Landfill Vicinity Sampling Event 




















Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection \ 4-4 
Date: November 4, 2015 Arrival Time: 


\) Departure Time:_| 4-70 





ix 


Team members/responsibilities: 


Ryan Seabough +Erie. Gilstrap hn 


Weather (Description) 7 0 - Wind: (Direction and Speed) 
Partly Cloud Temperature:! VF Humidity: bb % 5 @ rane § a" 


Radiation detection equipment used: model/serial number/calibration: 
|__} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 














4 r = 
| WV} Ludlum Model 19A/ 201916/June 25, 2015 


Range of Readings: “WowR/ hy 


Sample Collection Log Information 


Sample location description: 
MSD Litt Sration 3 Levee. GATE 


Collection equipment: 


“DUST SWIPE, EXTENSTON POLE 


Sampler's name(s): 


Yee leam Members 
WLL20SNOYDISA [WAM [GRAB | DUST [Rebbwe-gesscoy| Counted, Ere 
Wianstorpess [N42 | | | | [eR AN laps, | 
WhL2DsNoaDose [Mt] | || fom 
Lapsiopenlvacs| Vv | Nv eee 
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Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 
Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 
Date: November 4, 2015 Arrival Time: 
Team members/responsibilities: 


Ryan Seadaush + Eric Gi t rap 


Sais (Description) 5 ae eae wa (Direction and Speed) 
tu 
Port \y Clo =f emperature: umidity: ( | 9% @_3 ae 


Radiation detection equipment used: model/serial number/calibration: 
|__| Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 


EE RE Ree Ce a 
Ee a reel Sie) ieee RS A 


Ea Saaihead Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 (SW\|PES 


ae ae | | a ae ee ee ee 


| \f] Ludlum Model 19A/ 201916/June 25, 2015 
Range of Readings: — SmaR/hn 
Sample Collection Log Information 


Sample location description: 


3 = House ON THE HyLy 
Collection equipment: 
_DUST SW IPE 


mpler's ei 


ee leam ett 
oe a ft == 
WL120'5 | O4nn3A [423 
WLU2015 WOO YE'9 pee ee 
ee ee ee ee ee 
a ae ee ee ee 





45 


Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 

Date: November 4, 2015 


Team members/responsibilities: 





“Ryan Seabough + Erie Gilstrap 


Nn 
Weather (Description) Wind: (Direction and Speed) 
Forty Clewdy S51 


[VY] Ludium Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 
WANS | | NAS TT 
OcpmMswipes | JOC PM W/ASPORADIC SINGLE/COUNT 


P| Ludium Model 19A/ 201916/June 25, 2015 (TRASH BARREL 


Sample Collection Log Information 


Sample vee A description: 


St Charles Rotk Road Abandoned Gas Starhon 


Odors Present: (Yes Jor No If Yes Please Describe: 


Collection equipment: 


“DUST SWIPE EXTENSSON POLE 


Sampler's name(s): 


See Team Members 
[ne [ai fmm] Sa [ame [EE] ar 
umber Date/Time Matrix Descript. on Preservative if mers a 
WLLOISIOADGA tos [GRAS [DUST PUN Tesosny) “MNS 2908 
NVI-= 2% 
pulionna-2 |VA/ Pa SAME eo asic 
Y Hae Ui TRS 





CPM 
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“DO! 




















Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 

Sampling & Analysis Plan: 

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 


Date: November 4, 2015 Arrival Time: v4 ‘44 Departure Time: | {OY 


ae 
a> 





Team members/responsibilities: 


“Ryan Seabough + Erie Gi lshap 
“Partly Te, Temperature: Op Humidity:( 1% aes re tt 


Radiation detectifn equipment used: model/serial number/calibration: 


|__| Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 
Time: 














Vv] 
| 
| \/Reading: ———s([Q cpm(Stwifes) 0 CPN w/ASPORADE SINGLE COUNTS] \CPM_| 

Vy. Ludlum Model 19A/ 201916/June 25, 2015 TERIOR) 
| __ Range of Readings: os NA 


Sample Collection Log Information 





Sample location description: 


FER TRALLER 


Collection equipment: 


DUST SWIPE. EXTENSION POL 


eo name(s): 


ee leam Members 
LL 20/5\\0SD0 A WS [Grew [Dust [oven uoub armee ln Couns Oo Pre 
Wii 20isiibabore |View] [| | frie Besctal, | 
WLL2oS oso K's | | | |B avldasgone 
ROOF 


WLSGIMDOETige web 
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Sample Event Log Information 
Project ; West Lake Landfill Vicinity Sampling Event 
Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 


Date: November 4.2015 — Arrival Time:/ 9 
fe 


Team members/responsibilities: 


Ryan Seobaugh + Erie Gilstrap 


Weather (Description) bb ae a Wind: (Direction and Speed) 
Partly Cou 4 Temperature: \OYF Humidity: % SE @ 2.4 wh 


Radiation dete¢tion equipment used: model/serial number/calibration: 
|__} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 


| Times | 
a es es es | Se) [s (oacr (ee 
| ~_] Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 
Ee ee 0 ee ee ee eee 
| Reading: ~=—ssd [QO cpmi(Swipes) ss || | CEC 
| YY Ludlum Model 19A/ 201916/June 25, 2015 
Range of Readings: ¥-15 WR 


iv 
Sample Collection Log Information 


Sample location description: AA A “TRA\LER LOT - LOCATIONS 
APRQOVED BY OWNER (EAST FENCE INE) 


Odors Present: ( Yes ) or No If Yes en Describe: 
1 


Collection equipment: 
“DUST SWIPE 
Sampler's name(s): 


See Team Members 


ID Number Descript. GPS Coord 


Analytes Requested & 
Preservative if used 


& ; 
0721505 7 
429450% | 3/7 2528 
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Sample Event Log Information 


Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection 


Date: November 4, 2015 Arrival Time: Departure Time: 


























Team members/responsibilities: 


Ryan Sealoaugh * Eric Cilstop 


oe 
[ny Heme: _| “ss _| _____|___| 


LH Ludlum Model 2221 &\43-5 Detector/156999&PR155892/August 8, 2015 










Range of Readings: ae 
Sample CoWlection Log Information 


Sample location description: 


NA : 
Site Access not obtained - 


mance Ah enna, PT 


Collection equipment: 







Sampler's name(s): 


Sample . Sample Sample Analytes Requested & 
= se i —— ey I Preservative if used 
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Sample Event Log Information 


Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection 


Date: November 4, 2015 Arrival Time: 47.5 > Departure Time:_{\-30 


Team members/responsibilities: < 
Ent Giuswee- 435 - Sunpes Cae Prep aay ono , Oe 


Nowe Gem Tae Cents i 


Weather (Description) Wind: (Direction and Speed) 
. taityr 9, 
CAoudy Temperature:_@=F Humidity: SA% Al @ el 


Radiation detection equipment used: model/serial number/calibration: 


IC tA Stelle 


J Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 ¥2< S*~ aCe": 


Time: foe low [pe’ [Yoo | ow [ogo | 
a * v . err Drredn sh A me = 
(Wn Reading: Gea) fsvae [ease [ests] osed | ae eee 


|__} Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 
\/] Ludium Model 19A/ 201916/June 25, 2015 


Range of Readings: — ,0-15 a K/ne 


Sample Collection Log Information 


. 


Sample location ee 


Sean st Meme ave 


Odors Present: Wes’ or No If Yes Please Describe: _ 
very Mid posto ser odeR 


Collection equipment: <~age, 4 ext.—5— eote 
| SAL \arnentl, Set Soom Semper WR Sleeve 











Sampler's name(s): €-© Gstvap /Pem— set aes 
Varowwe f Re Mapeclee rc epee 





ony 
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Sample Event Log Information 
Project ; West Lake Landfill Vicinity Sampling Event 
Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 
Date: November 4, 2015 Arrival Time: / 2: $0 Departure Time: (3.30 


Team members/responsibilities: 
Dinan Cae, — 2; aoe Dee 
Rakes Marea Dosey VEE, tapi, 


Weather (Description) Wind; (Direction and Speed) 
As Temperature:{, (y F Humidity: 74 % So @__2 mph 


Radiation detection equipment used: model/serial number/ecalibration: 
|} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20,2015 Fan0- ji cco 


Time: 14:57 _| 13:00 _|,3:0> |yxos [ie de [irre _| 
| Reading: '¥seq | “Ges “gra Daag leas? [erage] 


|_| Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 


Sample location description: ; 
he Haus Tens Dark ob eal = Sanyh Cece ee ae 


Odors Present: Yes o (NO) If Yes Please Describe: 


Collection equipment: <\.dx \ovonod. 
Split Spesr sep Wek ower 


Sampler's name(s): 
P ¢ ) Dan Caren F se Ait oA, 


Sample Sample Sample 
ID Number Date/Time Sample Type Matrix Descript. GPS Coord. 
| Gee | seit ‘ ae 
Soit 


W/4 Jas awit Broo 
rea ried — Sol ey No voor 
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Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 





Sampling & Analysis Plan: 

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 

Date: November 4, 2015 Arrival Time: | 3°35 Departure Time: i +4-25 
Team members/responsibilities: 





Pan Covey! Spt, Sdnnyur 
Rube Pobre adler + Cbrerv alte) spacey 


Weather (Description) me Wind: (Direction and Speed) 
idi g 
oOxtczcy Temperature? F Humidity: (s7_% ssz@__ 5 aon 


Radiation detection equipment used: model/serial number/calibration: 


|} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 *“ 


| Time: pe [Sas | faye [ig asied eee TF ia ss [sco | 
|__| Ludlum Model 2221 & 43-5 Detector/156999&PR155892/A ugust 8, 2015 

a ae ee ae a a | ee ee 

Reading: TN is Petide vere) «om eo 


|__| Ludlum Model 19A/ 201916/June 25, 2015 


Range of Readings: . 


Sample Collection Log Information Out Y Gwen 
Sample location description: ; ie ¥ a Geko Tsu: int 
eer cee oF rbegtoger Were ber ia : af a oy ic see 
Mase Pate St / Conse rg Rowse aw Wwdowee ome Pravtenn lor Pp Las Poy 
4,53 w- Tan G sens Dawesved fre Eek A 7+ Beep Pee 2 





Odors Present: (Yes) or No 


Collection equipment: <2. We-—sre ; 
Sete od Sprer Seay oni Glew 


Sampler's name(s): P eine Teal = Gwen Kan- S476 


¥ 
Roxe Ate ze eR Vottann Sauptcs Zyoe 
Sample . Sample Sample Analytes Requested & 
mronier | purine [moet] Soe | ooaige | reco | “Panam r 
tl ns “i Tae. Geno) , : 


Whavtoehot — OOA Be abet 
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Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 
Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Date: November 4, 2015 Arrival Time: (5° Sic Departure Time: /G: 30 
Team members/responsibilities: 

Den Sevey- te2, Sonouv - 

Qo bres dere . see Oloseyv oho 


Weather (Description) Wind: (Direction and Speed) 
% . * ashes. 0, 
FP k 5 Temperature: (7! Humidity: _@7% Sé_@__72> mph 


Radiation detection equipment used: model/serial number/calibration: 
Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 
Time: TS ee a oie Repel aan 
ae a ee ee ee ee ey | eee ee 
|__| Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 
a | eed ie eed ee 
ae ae ee (ee) |e (ee (ee ee 
| | Ludlum Model 19A/ 201916/June 25, 2015 
Range of Readings: 
Sample Collection Log Information 


Sample location description: 
Byte Tums Po Sates, - Reh ST PH t Dep: 


Odors Present: Yes or No If Yes Please Describe: 


Collection equipment: S\i_ home 
Spit Spoon Sa.—pler Wr Sleeve 


Sampler's name(s): 


2~ Car 


Rage Mada Le 


Sample Analytes Requested & 
= 
Walss : ee lares, 
Oe DIS v4 SOR BI] Mers3 were Gr aiel “Wee f* 
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Sample Event Log Information 





Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection 


Date: November 4, 2015 Arrival Time: (7-20 Departure Time: 





Team members/responsibilities: 
“Dave Cac ) tet, 


Dee Gri nteae a > rf 
- . S02 Sep > 
se'Y Rane spt mama sy Pays Seelonno, Yq eA ya-5 





Weather (Description) . é Wind: (Direction and Speed) 
ba 27 idi my y = 
Ce Temperature: 1 F Humidity: G7 % Sc me Ea 


Radiation detection equipment used: model/serial number/calibration: 
' Tt 7B 


[i“} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20,2015 ‘S550 }8 <3 ny 


Time: WTO [ymin | tas Tegies [as [eae Tian I™ 
| ___ Reading’ | Joow | 1785 | voses | a4eo] iasua 119 %0m | (3 Te 


|_| Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 


| /] Ludlum Model 19A/ 201916/June 25, 2015 


Range of Readings: ADIT AR Mee 


Sample Collection Log Information 


Sample location description: 


ARA Tinsatisrens — ach sicoxe Goo! 















pe wt. 














ba—l Ga 


Fay 





If Yes Please Describe: 





Yes Jor No 





Odors Present: OWor= Trsniks- Basel 






neo pee SPP 


: a “a1 : 
slide Vizwenaes vet Spee Se pr mate Beene 
Sampler's name(s): 3.0 Gave, / Rola Alekoecbus 
exits Gisrap JR Wi fesbsway = Soapre Sas Des 
Sa 


Sample Sample mple Analytes Requested & 
ir ed 
zn [eww [oor [oe | RE 

2 b wl i ; Coes 
wusorsnod-Sio [git 30 | CP? | = ee eae oT 


Collection equipment: 
be 
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Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 

Purpose: Sample and Data Collection 

Date: November 5. 2015 Arrival Time: jp: 05 Departure Time: /6+ So 

Team members/responsibilities: Ann Wekitew EPS r we oa, 


si ca | Le2, Sap 
x q& 
Qa PrMote Aes lores te, Gon ale- meee. 


Weather (Description) Wind; (Direction and Speed) 
ow Temperatures.  F Humidity: 77 % cs 
\t- ae , ut ‘ _S& _@_7 mph 


Radiation detection equipment used: model/serial number/calibration: 
|} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20,2015 Fj -\\ 


| Time: tog to te | ee | ozo | forge [| 
Reading: jooKed lioyau Lugie | good | G¥ey] | 


|_} Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 


Time: Deere | comin: | Pees || e-maeead! cement 


me Ludlum Model 19A/ 201916/June 25, 2015 5-10 nRfes 


Range of Readings: 
Sample Collection Log Information 


Sample location description: 
34 VN Rec 


Odors Present: (Yes, or No _|If Yes Please Describe: ; 
Vewy raid Nife-n du ati pao 


Collection equipment: Foens y Wagevnees Wu Cleeve 


Sampler's name(s): Da— a 
Mena Ae 


Sample Sample Sample Analytes Requested & 
5 SG4 Was OK ESiA Fa atic, 226, Daw 
i a Lise Th, owes hips 
Dy 








Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 


Date: November 5.2015 Arrival Time: _| /: 0" Departure Time:_{|\>» 7< 
Team Gest | Lean ra ilities: : a eed ON ee 
waa GO Spe 6 (ne cP 
Dace ie, To Lies 44% 9 a oho Gene Wecalte 
vw 


Psa 


Weather er Reo Wind: cw and Speed) 
LG eT 4 
as Temperatures=* F Humidity: @'| % £3 ESE al 


Radiation detection equipment used: model/serial = 
|__| Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 
Time: a |S TE ae tees iene: (OS 
Reading: Rianne Reet Spee elias, TINE peeiiaen Meiied | 
|__| Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 
Time: ey SE HEY Ree ey Se Pare 
Reading: ee WE NS fees ees ees eee 


|_| Ludlum Model 19A/ 201916/June 25, 2015 


Range of Readings: 
Sample Collection Log Information a 
2 5 Wa 
Sample location description: Cree Qaeel erp EE encoded vol 
ae R eS, ee ae s 
2 Keorst 9 € yA 4 seats a pet: Rentannn 
TN Pua, Dy Fe ore COS Ree ot SPe Tot! SPe VY 4040 


Odors Present: Yes or No) If Yes Please Describe: 


Collection equipment: |) 9.4 ri} SPA? Orn F osevv arenes tty 


Sampler's name(s): 7 
AA 


Sample Sample Sample alytes Requested & 
mie erscont | Proce 
"cao Se ee a ee 
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Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection 
Date: November 5. 2015 Arrival Time: _ \\3> Departure Time: {14 0* 


Team members/responsibilities: 


Qa Phen ech 


Weather (Description) = Wind: (Direction and Speed) 
=—— 


Radiation detection equipment used: model/serial number/calibration: 
|__| Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 


a ee, CA Sees REE pees eres: BEET) ee: 
[J Ludium Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 

2 "ieee Ges el DS ee ees eS 

a ae al eS ER Gees ees: Re Hee 


| | Ludlum Model 19A/ 201916/June 25, 2015 
Range of Readings: 





Sample Collection Log Information 
Sample location description: 7" ~~sw<%asd “~~ ~ Sxs Solace wemmoke Be- ST ce 


an) sik Gvavet = Qe OF 
Ame 1D oie Z80-31K CR 
Oa Gaxates Leone U PE) a-ak con 


Odors Present: Yes or No If Yes Please Describe: 


Collection equipment: NA | ee 4 Biwecrspuaes | 
Pioies aver 


ar 


Sampler's name(s) 


Analytes Requested & 
Preservative if used 
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Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 

Date: November 5,2015 Arrival Time: {2='% Departure Time: 12°55 


Team members/responsibilities: 
Ths Coritny 7 a 
Rae Mees Sahe Owes 


Weather (Descripti ion) Wind: (Direction and Speed) 
. iaitye 9 
lr @ Temperature: 4 F Humidity: 64 _% S__@_13 _mph 


Radiation detection equipment used: model/serial number/calibration: 
|} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 
FS ar ee a 
| Reading: Licasy | illeon Jroage [jogs [ | 


| __} Ludlum Model 2221 & 43-5 Detector/156999&PR155892/August 8, 2015 


gta Ludlum Model 19A/ 201916/June 25, 2015 
Range of Readings: 
Sample Collection Log Information 
Sample location description: Gaggia’ co Now dee Netw Bu cain of 


—S 
SRY S$Wiuend Ane ee aren 7 wee. $ Bie of stl Vent Re. 


Odors Present: Yes or No If Yes Please Describe: 


Collection equipment: Wesawsud 4 
— Sete ho ~ aes won «eve 


Sampler's name(s): pW 
Qos Meteo da 


Sample Sample Analytes Requested & 
wre 


Wslis = sae fad 
fate To si 


ee) 


Sample Event Log Information 
Project : West Lake Landfill Vicinity Sampling Event 


| Sampling & Analysis Plan: 
| West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 


Date: November 5. 2015 Arrival Time: (3:35 _ Departure Time: 144-16 






Toe members/responsibilities: _, 
¥ ait COM Come 
ped pres can wa A Céne Giterap > 





soe 
: Sigs Doe VInms C Oi 


AA Set Adenpimndsi) 
Weather (Description) uy 73 Wind: (Direction and Speed) 
a ’ . iditw: a 
Kae Temperature:_©/F Humidity: % S Sip pin 
Radiation detection equipment used: model/serial number/calibration: 


4] Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 


: 4 
[Reading | iq a 











Sample Jocation description: = Ps..4 @> S We EES 2 iceman Vv 





Be S 










HesawyVeq Dath ade t t Sr tuwks 2 red 4 Avtet \> 3% Yo We Ae Wee ve 

he sony ve ea « Douw< towne Curt) f ere 

Dr. 35 Reo Sc byte te Gas st — nt Pes: 
Odors Present: (Yes) or No If Yes Please Describe: M.& - ok- VR Woe oot 
Collection equipment: 


: z ex WOH: Sens 
S 5 eal eee i amiatet & 






Sampler's sae 5 DAC sao -put, 2*2 
Vv 


c/Raa | €6 


— ' be 
Sample Sample Sample Analytes Requested & 
D Number Date/Time |S*™P° TYPE] Matrix GPS Coord. | Preservative if used 
- ie : Gait’, katie, Shou, 
(DLVBeIsSNeF - S Wwfsfis Sol - sas Alen, evens 
ve | oh | eo 
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Sample Event Log Information 


Project : West Lake Landfill Vicinity Sampling Event 


Sampling & Analysis Plan: 
West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 


Purpose: Sample and Data Collection 
Date: November 5.2015 = Arrival Time: 4\5:0> Departure Time:_| 7:30 


Weather (Description) Wind: (Direction and Speed) 
, : _— ° 
LE Qe Temperature: ob F Humidity: %23% < @ 12 jniph 
Radiation detection equipment used: model/serial number/calibration: 


DX} Ludlum Model 2221 & 44-10 Detector/218595 & PR231843/October 20, 2015 


Isoo | 


|_| Ludlum Model 19A/ 201916/June 25, 2015 
Range of Readings: 
Sample Collection Log Information 
Sample location description: 


Drawnago WEY dm wouta S of, WLLL 


Sampler's name(s): 


Sample Sample Sample Analytes Requested & 
| wmxanter | pawrfine [S00] ors | omape | Ot | “Pernt 

~~ Chel Soi\/ bth fa Rarte, Rerze Doo, 
wntasnes — Soo] WIM RSE SOM [ee rae 


ett A, Rertee hate 


Goss Mave, Gucn 
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Sample Event Log Information 


Project : West Lake Landfill Vicinity Sampling Event 

Sampling & Analysis Plan: 

West Lake Landfill Radiological Survey and Sampling Plan, November 3, 2015 
Purpose: Sample and Data Collection 


Team members/responsibilities: 


Eric. G \ \strap 


BOTY) 
ction and Speed) 


)! : 


om SW woadad 
ona Tinto Qek : Dawe DA 
[sooner 


Collection equipment: 
Split Spoon 


Sampler's name(s): 


See Team Members y 
Cj 
. : Sample Sample ne Analytes Requested & 
econ Soe Pam 


7 
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Appendix I:MDNR Meteorological Data 
Bridgeton Sanitary Landfill 
Hourly Average Meteorological Data 


fies f 





nyafaosixoo| 6577] ——iareco SSCS CSCS 
ui/a/a0is 12:00] 68.23. 65.00 _s | _3eal_____—_70.07 
1i/a/20is 13:00] 70.5] 152.00 
1a/a/201s3400| 72.33] 144.00 


11/a/201515:00| 70.32] 148.00 

11/4/2015 16.00| _68.8a|____—_—_147.00 

11/4/2015 17:00] _66.80|_______142.00 

14/a/201s18:00| 6594 446.00 
[11/4/2015 20:00| _66.4a5| _____as6.00l_s | —aoo_——i7 
| an/a/zois2u-00| _67ss|_______avoools_—+|| ——aaai__—~—~—iaa 
[au/a/aois22:00| __6755| _____avaool S| _sael__——_e7.sa 
[au/ajzois23:00| _e7ael_———ava.qdl_—s Si] SSC Ci 
[— aysja0is0:00| 66.5] vals —+| ———iaasi_—~=~*~*~*~« 
[—ays20151.00[ 6555[ aeo.00l ss ——S«dYSSCS~Ss | SCSC« 


WILMIMIMIMmLmTn 


| 


SW 
Ss 

S 

S 
SE 
S 

Ss 

Ss 

$ 
SW 


Bridgeton Sanitary Landfill 
Hourly Average Meteorological Data 


11/5/2015 12:00 


11/5/2015 15:00] __64.99) 170.00 
11/5/2015 16:00 





62 


Appendix J: Field Book Notes 
M4201 = 

0830. hee eR Tieskee ae 
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| ask ‘Alpha beshiny on Jungle fa = poe: 
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= pani lion > - 
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- a NT ; 
Obie C 123g0__ ! ----4 r 
Split Grove - = ava = " 


_ _Bwat* Ene, Ryew_ + a = ! a 
a Sou) Re fel Oe, -- 
— - 
' 
! t ! 
SS ras —— ee RST TET TT 


LASD_ & Dy ee 


; Desh _MS0_Libt Stal Cote) 


yas! 


Around. ms! | | 
Bikt | sim | 


shear 


aa a 
12H ‘Mocs Dk |_ 
G5 *DPA nae ee | 


maa Marke N's: A 
- wpe’ auBF 


“Lal 
{gov a shelken yn she Ry, & es o 
205.8 Ben. bebe tales | 
avers} Rw @..6 Br? 

lod lita ses 1 
7 | w Ot0°%26 Fe 
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Pooge— 


=, Pee ite, a3 mo! | 
a a de we 


63 


er nae Tc Lae 
set Dass. Piano side louse 
_ 


“en DE A. Oven ‘al am “> 
t - Alpha | LPt tp Meal 


+ 14 = 


DO) '2 Protas Sicié Cig) 


i350 OBA. ‘Apando ard ges ska ba 
i eed 


tien Bins vange “$-(S 8 2 Alpha, PA — Saas ) Pad 
is =a Ee te hella 
Boos ppzh-). fib 4s. __ = tea wie Elon ey) 
| ON geeys. tee - aes _t Al pha Be a isd cpa Takoma 


ee ae eer 
: upp OD ~ (1BSR Lao OF I 
5 va bee hs ida we rag —, “64 2 “| 
Mes D¥2 5 : jeee: = 
Trasin, bows South F Bu 
Aipke yest on ath ti 
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W3:070°.2L- 1% 6 








ys DB A- a - 7 










an Ait ax “Oa 
jie Sign Ww! 40°34, DOE 
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U/4p/1is obese” West Fave | a Vey oe tal 
fye-ved 2 Hess, ta or Trates, dd Gyre taistap 


Met wth vyre [Pee tee wv at Ava VU tive... 


€6 2,1 4 smqetd elf aw BrAsr. 
< . 4 Ye = $ = 
Laid = Crowes , Frag, STF FA Pharm; wed § SS 
Dees seth awed © T15 
EPA sel EF pews Tew Mar tue. Vile “Got” OS¥¢ 
Dit Sree ny sil Beth Steann cdi, Weds Genie sen 


Yate Atake SI? 44> -S948 
Re ay eiey, now) Meweta Prva tem Covey Soy 
idan g ene wick Rance wnepey a wait 
Te pve Gave wires Pav care Cameepeed 
Avievedk & a. a @. Fie 

vo sale on 
Buy see Re © Jids 
Drow wwe CO \4 +30 - 1 Spo 
Senelack eS “tes __\6-.00 4 ks aie tw 


e  Meead Aho 


Vo 


Co ped = PG See ee ai 4 


sk FieicscenPinctn. — Serge Ses SOE SEN SES 
fink eames : i : 
ote S101 Al nets Kupt sapere Feld ogy = 
Pic® teve—- [a eee (FE Pimny? # Fy se Reve Oo avo 
{ Sane + Year Sap ony art 
Sei ese Kepr wm —-—p— “9 
{ Pace - 
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lary: 
OSs toy canes 8 Wnty aeo@ 17:30, 
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Avesued @  Fiewewenk tyra shhes @ 
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Comune teed Some. Sean sade te whey 
Sx» Va athen Ate eR Maras: 
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PAD om Vee oo} Neo. Da Cavey 
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